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«f M^rlHBAlfftA HTuf Pomoiogical 'liimitt^liofu. 

INTRODUCTION. 

It 13 tlio purpose of this publication to state briolly tho wiiy in wliicli 
unfcrmtuitcd grapo juice is made and preserved, both for conunerciiil 
and domestic use, as well as the fmidamcntal procoeses and principloa 
involved, and to offer practical suggestions for the aid of liouse>v'iv(« 
and those who have largo bushiose interests. 

Much of tho fruit which is lost each year on the farm through in- 
ability to preserve it in a fresh state might bo utilized in making a 
pleasant, wholesome drink cither for liome U9<5 or for sale as one of 
those by-products which increase tho earnings of the farm and sonie- 
limee constitute th« difference between profit and lose. 

HISTORICAL NOTES. 

Galen, tlic Greek physician and wTitor, wlio lived in tho second coji- 
tury after Christ, says that "a good many Asiatic miios were storeil 
in bottles which were hung in the corner of fireplaces, where, by 
evaporation, they bcceano dry. This process was called fumarium." 
The Greeks had two kinds of wino, "protoplon," or first juice of tho 
grape before pressing, and "deuterion," or pressetl juice. Tho 
Romans called them "vinum primarium" and "viiium socundaiium," 
raspcctivcly. Tho juice before fermentation had started was called 
"mustum." After this must,* or juice, had been llirough a heating 

1 This bulletin b a revkloo ol Bureau of Plant iwlustry Bulletin 21 and of Farmrrs' Bulletin 175, ls8u«d 
In 1932 and 19m, respectively. 

1 The word "mijst," as used in wine making, InvartelAy Nt«M to theHuMrBieiited -JufeB of the grape wd 
is so uaed in ttifg publication. 

KOTE. — This bulletin gives instructiona for making grape Juice tor home use and In commercial quanti- 
tka. The bulletin la suitahie tor dtetrlbulten. throughout the tountry . 
73«5'— Bull. '644—15 
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process (now tortiicd reduction) it was known ixa "frutum," and wlion, 
after long lioating, it was rtvditcod to ons^haH or one-third its original 
volume it was callod "sapa." TMs was equivalent to grape sirup and 
was used by the Ilomai\s on their bread. 

Physicians in Europe often send their patients to the wine-groAving 
districts during vintngo time to drink the fresh juico as it comes from 
the cmshev. This pr!i«ti(;o, however, restricts its use to a brief season 
of tho year and to tho immediate vicinity of the vineyards. Of late 
years repeat cd efforts have boon made to prevent the juice from fet- 
monting and to proeervo it in vessels of such size and shape as can 
bo easily transported, thus widening its distiibntioti and extending 
its use throughout the year. Until recently, ho\%»ver, grape juice 
has lioon used almost exclusively for medical or i*acrau\ental jjui-poses, 
Unrc«triete(t or general utilization has been retarde*! through igno- 
raneo 0$ jiriMOiples xtndiriyilif *4l* proeeiiB of manufacture. 

COMPOSITION OF THE GRAPE. 

Th«i grapo contains from 12 to 38 per cent of sugar, ai)ont 2 to 
3 per cent of nitrogenous substances, and some tartaric and malic 
acids. Tho skin contains tannin, cream of tartar, aiul coloring mat- 
tor; the seed.s contain tannin, starchy matters, and fat; and tho stem 
contains tannin, divt^rso nci<ls, and mucilaginous matter. Tho value 
of juico made from any particular variety of grapes is determined by 
tb* relative proportion of tbeso variou* ingrftdionts. 

ANALYSES OF OttM^k MUST. 

Tlio analyses of a California grape must, as published in Bulletin 
130 of the California Agricultural Experiment Station, and of a Con- 
cord graj)o must analyzed by Mr. Tj. S. Munson, of tho Bureau of 
Chemistry, U. S. Department of Agriculture, are given in Table I. 

Tl\o comparison is of interest, because at present the commercial 
supply of grape juice in the United States comes from California, 
where the Vinifera or European varieties are used, and from tho 
Eastern States, "where tho native American Envitis varieties, prin- 
cipally the Concord, are used. 

Tabi.k I. — Analyses of nmet made {ram, Corword grapes ih&t made fiom Cot'^nnivi 

Vini/mt mtritties. 



ConiHlunnta. 



Solid contests 

Alcohol 

Total acids (as tartsrlc) 



Coneord. VIn-tfpra 



PfT cent. 
20.37 
0 

.663 




MANUFACTUEE AKD "USE OE "UNIfEBMENTED GBAPE JUICE. 3 
CAUSES OF FERMENTATION. 

Fermentation is caused by tho spores of various fungi, ycasta 
(fermfflite), and bacteria,, which adhere in groat abundance k) the 
skins and stems of tho grapes. Heat and moisture are essential to 
the growth of such organisms. Thoy are inert when dry, but when 
immersed in tlio juico of th» crushed grapes thoy become active 
and b<^gin to multiply. If tho juice is warm, the change takes place 
rapitUy; if it is cool, tho development is slower, but in either case, 
if left alone, the ntimber of organisms incroftses until the juico ftr- 
mcnts. Tho most favorable temperature for fermentation is between 
65° and 88° F. Cold chocks but does not stop tho process. This 
ferment, now commonly known as th# elliptfc yeast, changes th« sugar 
in tho grano to alcohol anti carbonic-acid gas and is tho leading factor 
in converting mus-t into wine. Tho importance of preventing fer- 
monttition if the juice is to be kept swoot is apparent. 

METHODS OF PREVENtING FERMENTATION. 

Fermentation can be prevented in #ither of two ways: (1) By 
chemictd methods, that is, the addition of germ poisons or anti- 
septics whicli cither kill tho germs or prevent tlieir growth. The 
use of such sul)stancos is detrimental, thorrforo disapproved, end 
for this reason they aro not mentioned. (2) By mechanicaJ means, 
of which heat has so far proved to be tbe most satisfactory and most 
practical method. 

\Vlion a liquid is heated to a sufficiently high temperature all 
organisms aro killed. The degi-ee of heat required, however, varias 
with tho nature of th* liquid in which they are held, as wdl as with 
the particular kind of organism. Timo is also a factor, and in order 
to destroy all germ life it may bo necessary not only to heat the liquid 
to a high tempcniture, but also to maintain this feemperatufo for 
some time. Fungi, including yeasts, exist in two distinct states, 
either growing or resting, the latter form being much more tenacious 
of life. One of tho characteristics of fungi and their spores is 
their great resistance to lioat when dry, for in this state they can bo 
heated to 212° F. without being killed. The spores of the common 
mold are even more r«sistant. This fact should bo born* in mind 
when sterilizing hottl*8, which should be steamed at 240° F. for at 
least 15 minutes, 

Practical testa indicate that grap^ juico can ho satisfactorily 
pasteurized without appreciable change of flavor when heated to 
from 165° to 176° F., while a temperature much above 200° F. 
impaii's the flavor. This is an important point to remember, as upon 
it depends tho quality of the finished product. 
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FLAVOR AND QUALITY OF GRAPE JUICE. 

Much judgment can bo oxercisod in tho preparation of unfor- 
monted grapo juico and in tho selection of rarietios to suit ovory 
tasto. From fuUy ripo Delaware grapes a juiciB of dolicato aroma, 
delicious taste, and mild but attractive color can ho obtained; tho 
Concord juico has a sprightly, foxy taste, dark color, and well-known 
aroma; tho juicos of th* Catawba and Isaballa grapes have a fragrance 
which is peculiar to these varieties; and that of tho Salem has a mild 
and pleasing aroma and dclicato flavor. From the California varie- 
ti«B, as, for instance, tho Mission, when ftilly ripe «nd manufactured 
without color (i. o., pressed heforo heating), a very swoct jiiico mth 
little or no characteristic flavor can bo obtained; tho Burger, which 
is a white grape, yitlds when not too rip* a delicious, sprightly juice 
with no characteristic aroma. Tho juico of the ^Muscat possesses the 
rich musky flavor found in the leading raisins of commerce, and that 
of the Zinfaudol h»s a fine color and a rofroshing flavor, reminding 
one of blackcap raspberries. Light-colored juices may bo given any 
desired depth of color by blending with them the juices of such dark- 
colored vnrieties as Jjcnoir, Norton, and Cynthiana. 

Experiments and obsorvatious show that for commercial purposes 
tho most desirable unfcrmeuted juices havo a lively, fruity flavor 
and aroma, aro rather high in natursl acitl, and are not too rich in 
sugar. The composition of somo of the American Euvitis vaiietios 
makes them especially well adapted for this purpose. The great 
majority of tho Vinifera vaiietios, however, especially those with a 
lively, fruity flavor and aroma, are too rich in sugar and too defi- 
cient in natural acid to be satisfactory. Very palatable unfermented 
juice for home use can. bo made from Muscadine grapes. It hm 
been found, however, in experiments conducted by the Department 
of Agriculture that the juices from Muscadine varieties, although 
quite pleasant as they run from th« crusher, soem devoid of fniity 
flavor and aroma after pasteurization. The addition of sugar accen- 
tuates the fruity flavor of the juice. Table II gives tho comparative 
sugar and acid content of the juices' of difTteront varieties of Mus- 
cadine, American Euvitis, and Vinifera grapes. 

Tho figures given ai-e averages of the sugar and acid dotei-mina- 
tions mud* in successive years from tho fmit of tho same respective 
vines of such varieties grown in the United States Department of 
Agriculture Experiment Vineyards, the vines of the respective species 
having been grown in loealitiw; and under environments suited to 
them. 
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Table II. — Cpniparison of (he siigw and add. content of Oiejuicmfi^ prajw varutica grown 
in the cxpcriniml rtfts^anJs of iht Dejmr^iwni of Agriealtitre. 

ISugar: BaHing succharonielt'r, currretcd Iw 17.5 C. Acid: As tartaric (grflnu jiar 100 C. o.)) 



Varlftles. 


Muscadine regSonp: Mus- 
cndiiia vark'lJes. 


Amerlfan iiiittve-Krapa 
n>4;loas: American 
Euvltlsvurlfl Ips. 


VtnStcra rcRlom; Fw- 
cfjjn Kuvltls varls"' 
ties. 


Sugar. 


Acid. 




jVcld. 


Sugar. 


Acid. 






Oram'- 




0.84 


Per ccnl. 


Qramf. 








2(1.7 
20.1 
23.4 
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HOME MANUFACTUUK OP GRAPE JUICIJ. 

Only clcftji, soiiiul, wc]l ripened, but uot overripe, grapes should 
bo uEJcd. Those may bo crushed ftiid pressed either by ]iniul or in an 
ordinary cider milh If a Uglit- 
colorcd juicois desirod, thccruslied 
grapes arc put in a clean, well- 
waslittd clotli sack and either hung 
up and twisted or grasped by two 
persons, one»t either end, as shown 
VA figure 1, and twisted until the 
greater part of the j nice is expressed . 
Th®n, in a double boiler or its ctiuivalent, sucli as a large stone jftr 
placed iu a pan of hot water, so that the juice docs not come in direct 
contact with the fire, the juice is gradually lieated to a teniperaturo 
of 180° to 200° F. Tlic tenipisrature should ncvmr be tdlowt-Hl 
to go above 200" F. It is best to use a therniomoter; if none ls 
available, however, tlie juice may bo heated until it steams, but it 
should not b« allo^v*d to boil. It should b* pourtid inxnitdifttBly 
into a glow or •nameled vessel and allowed to settle for 24 hours; 




Fio. 1.— Cloth *nd press. 
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then tho juieo sboultl bo drained from the sediment and rnn through 
several thicknesses of clean flannel or through a conic filter made 
from woolen cloth or fdt and fixed to a hoop of iron, so that it can 
be suspoTided wherever necessary (fig. 2). The jnice is then pouretl 
into elean bottles, space being left at the top for tlie liquid to expand 
^ when heated. A good homo substitute for tlie com- 

J^B^nfip^ inorcial pasteurizer illustratod in ftguro 3 is an ordi- 
/. \ nary wash boiler with a thin boartl fitted over tho 

/ V iMJttoin on whicli the fiU#d bottles »,tv set. Ordi- 
^jfi^^bL nary glass fruit jars serve the same purpose equally 
W Vi'cM. Tlio tub should be filled ^\'itll water to witldn 

I / / ati inch or so of the tops of th» bottU* and haatod 
i i until the water begins to siinmor. The bottles 
w / should then he taken out and sealed or corked 
\ ^ immediately. Only naw corks that have just hotui 
soaked for about 30 minutes in warm water at a 
\^ temperature of about 140° F. should boused. It is 

if well to take the furthw prtoaution of scaling tho 

Fio. 2.-ctoth i Nil corks with parafTm or sealing wax to prevent th* 
entrance of mold germs. 
When rid juic* is dneired, th« eru«hed grapes should ftrst ho h«at»d 
to a temperature of not more than 200° then strained through a 
el^aii cloth or drip bag, such as is illustrated in figure 4, no pressure 
b«ng used, »iid set away to cool and settle. The ratiiainitig pro- 
cedure is tho same for the red as for the light-colored juice. Many 
people do not oven take the trouble to let tho juice settle after it is 




Fia. 3.— Po»teurl»rloT mart In botHtus; DB, Double bottom; ST, st«oin pipe; W, water bath; T, 

thermometer. 



strained, simply reheating and saaling tho vcsstds and setting thorn 
away in an upright position in a cool place wher« th@y will lie undis- 
turbed. If bottlos aro used, tho corks should b« st^ilized and felie 
nocks of the bottles soalod with sealing wax. Tho juieiB settles, and 
when dosired for uso tho clear liquid is poured off tho sodi'ment. 
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Any person familiar with the process ol" canning fruit can put up 
grapo juice, for tUo principles involved arc the same. Caro should 
be taken not to sterilize the juice at a temperature higher than 
105° F., or the finished product will have a scorched 
taste. The botttes or jars should not be so largo that 
when they are opened the juico will spoil before it can 
be used. Unfcrmonted grape juice, properly made 
aud bottled, will keep indefinitely if not exposed to 
the atmosphere or to infection from mold germs; 
when a bottle is once opened, however, the contents, 
like canned goods generally, should be used as soon 
as possible. Unfcvrraputcd juice may bo made not 
only from all varieties of grapes, but also from some 
other fruits, such as apples, peal's, and cherries. 
Some barr\«6 also yield exc»ll»nt juiesa. 

VALUABLE APPLIANCHS rOH HOME USK. 




FiQ. 4.— Drlplp^ 



Figure 5 shows a very practital and inexpensive corking inAchiiie, 
mth the cork in place ready to be driven through the tapering hole of 
the maclnne into the neck of the bottle undornoath. The corks should 
be softk«<l in hot^^ratw for a few minutes before they are used, in order to 
soften them and make them pliable. By this 
mi^ms corks large enough to seal the bottles 
securely ean bo used. The bottles should he 
set on a flat piece of rubber or on a piece of 
cloth folded several times, as shown in figure 
5, in ord»r to avoid jarring when the eork is 
driven in. It is also a wise proeaiitiou to place 
a pan underneath, for bottles having blemishes 
frequently break when the cork is forced in. 

An ordinary cider press is not expensive, yet 
many farms do not have one, and frequently 
a f ar]n is located so far from any establishment 
dealing in such implements tliat the fruit spoils 
before one ean bo secured, or perhaps the juico 
to be obttiined is not sufficiently ruluable to 
justify the time required and expense ineurred 
in getting one. 

Figure 6 illustrates a very efficient lever press 
which any farmer who is handy witli tools can 
make for himself from material which can bo 
found on almost any farm at any time. The press consists of the 
follo%ving parts: Two upright posts (/'"') arc sot deeply and firmly 
in the ground about 12 inches apart. It is well to attach cross- 
pieces (ordinarily known «s "anchors" or "deadmen") to the ends 
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in tho ground to prevent the posts from pulling out too easily. The 
Isvcr (E) may be hung either between these posts by means of a 
bolt (T) or to tihe side of a building, or a 'hole larrge enough to admit 
the lover may be notched in a tree and the lever fastened by a bolt. 
At tho other end arc two posts, between wliicli the IcVer can be raised 
by means of block and tackle. The pr^ itself consists of t^vo 
timbers (D) on which rests the press bottom (B). On this bottom 
is set the press basket {A), consisting of two sides and two ends held 
together by means of rods (i) «nd so construet#d th*t it can be ewily 
taken apart and put together again. The sides and ends are bored 
full of snaall holes, from three-eighths to one-]ialf inch in diameter, 
through whic'k the juic« is preswsd. When the 
pft^ is filled with fruit, the top, irliich fits in- 
side the bosket, and tho cross blocks (7) are put 




Fio. 0.— ^(Hawasado l»ver press; A , Prffls batot; B, press bottom; C, tub; D, skids; E, lever; 
J^! upright posts; Q, bloek and ta^ls; T, levK bolt; /, pross H^k- 



For ordiriary purposes a press basket 3 feet square and 2 feet Jiigh, 
holding a ton of crushed grapes, will be found to bo a very convenient 
size. It is perhaps well to st*te that the longer ahd heavier the lever, 
the greater tho pressure cxortod on the fruit. When it is not conven- 
iaiit to make tho lover very long, weights are placed or hung on the 
outer txtoemity, in order to incre«se th» pi«e«ur«. With • a littlB in- 
genuity any farm»r can adapt this press to suit his individual require- 
ments. 

COMMERCIAL METHODS OF MAKING MUST. 

The commercial manufacture of unfermonted grapo juico, although 
a flourishing and rapidly growing industry, is still in the infancy of its 
divelopment, m is evid«nced by the divorsity of appaffttus us»d in the 
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various ostablishmonts tlirougliout Oio country and by tlio many iin- 
piOTomouts which must still bo maclo. Each manufacturer soonis to 
ImvB coiiBtrwjiitl hh immMA^^-j mi wJcordK^oo \m omn idofts, 
with !i resulting deplorable lack of uuiformity and an ocoftsional loss 
of efficiency. 

Sound, rip*, but net orerripe, gm}i«4 ure u*«tl. Tlies® are first 
crushed or, in case tho stems aro to bo removed, aro run through u 
combined stemmor and crusher. If the macliincry is stationed high 
«^Ugh, tho crush««l fruit tsfm-^i% «m through chutes (fig. 7) directly 
into tho presses or kettles; othonvise, it nmst be pumped into them 
by means of a pomace or must inini]) or carried in pomaco carts or 




Fio. 7.— Combined stemmer and crusher, elevaiwl so that the crushed gropra mny bo run thraugh. 
chutes to wbatftTDT point is dsakod. 



tubs. Figures 8 and 9 illustrate two types of presses and figure 10 
slio%\'s a comljined cruslier, stemmer, and must pump. 

If » white oi- light-coloi-cd juict h desft-fd, tli* cnislied grapes arc 
fust pressed, the juice which comes from tho pn^ss being heated to 
about ] 05° F., skimmed, run througli a pasteurizer at a tomporaturo 
of betwefci 178° and 200° F. into woH-steriliKed cont*uiiers, and then 
pldced in storage. Figure 11 shows a diagram of a, continuous ])as- 
tcuri/or, while figure 12 illustrates a typo of reco])tacIcj in which tho 
juice is stored. 

If a colored juice is desired, the crushed grapes nrn heated imme- 
diately, usually in ahiminum kettlfw having double bottoms, which 
prevent the s«!ft«i fiom «jniing in contact with ii» confeiits. (Fig. 13.) 
'Plies* kettles usuidly contain ro.voh ing eylhid«ra, tho arms of whi(;h 
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kcop tho (^nishod grapos tlioroughl}' stirrotl whilo they aro being 
lieivted to about 140° F. The simultanooua hoiitiiig ami stirring 
help to t»xt-i-uct th« coloring mattsa* from tho skins, tear tlio cells of 
tho horrios, incitnv^t* the quantity of juice obtained per ton of fvuit, 
and give to tho must many of tho ingredients of red wino, with tlio 
substitution of i^ape sugar for the alcohol of tho wine. 

Tho abiniitunn kettles are fdlod and oinptiod in rotation, thci"cl>y 
making oontiiuious manipulation possible. Tho presses should be 
situated below tlio kettles, so Hreit tho hot juice can he drained 
directly into tJicm. Tho expressed juiuo is then rolioatod to about 
1G5° F., skiminod, and run through tho ])iustourizer in tho same manner 




Flu. b.— (;m;)« press with punueu t?outiiiu«rs mtido o ( burlap clotlis. 



in which tho white juice is handled. Tho juice passes from tho 
pasteurizer while still hot (about 1 00° F.) into tho containw, which 
should he sealed innnediately. Tho lower tho temptraturc (above 
the freezing point) at which those containers arc then stored, tho less 
is tho danger of fennentatiou and the more rapidly the juict \vill clear 
and deposit its sediment. 

Tho ordinaiy recoptacles in which tho juice is stored firo 5-gallon 
demijohns, 20-gallon carhoj-s, or clean new barrels or puncheons, well 
wa«h«d and drained. All containers should bo thoroughly sterilized 
tjiifor* they aiii filled, and tho covers, corks, bungs, cloths, etc., 
uaod in soaling them should bo scru]niloush' clean and carefully 
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storilizod. If baiTcls or puncheons arc used as contrtiiiors, they arc 
phieod ou skids and firmly wedged to prevent mov'omont. As tlio 
juice cools, ftir laden mtli fermexitation g«rins is' «,pt to he dra^ii 
into the barrels -hy the decrcaso in tho volume of the liquid. In 
order to prevent this, tight ftir-filtering plugs of storiliMd cotton 
are somotimcs used instead of the ordinary bungs of solid wood. 

Tho typo of pasteurizer difTers in almost every establishment. As 
tho industry is of comparatively recent dovolopmeut commercially, 
there are few models on the market and each xnanufacturor has con- 
structed the model best suLtod to his particvilar ideas or rc(|uivcmeiits. 
Tlicro are two general types, however, (1) open, double-bottomed 




Fia. 9.— Grapo prees in wliieji Iwskets aro uso<! to hold the irushcd fruit. 



kettles (see fig. 13), in which th« juice is litated to the required tem- 
perature and then drawn off, and (2) contmiious pastcurizci-s (see 
fig. 11), in which tho juice is heated to tho required temperature as it 
passes tl\TO\igh. the water bath. 

The presses also show great variation in different establishmonts, 
either hydraulic, screw, or lover ]>owcr being used, and there is a 
marked differcnee between tho tyi>«s of pomaeo containers. Some- 
times tho crushed grajjes are heaped on burlap cloths tho sides of 
which are folded in, and these burlaps aro placed one on top of the 
other ill tho press (seo fig. S); sometimes press baskets take the place 
of theso burlaps (seo lig. 9). 
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Tlio manufacturers in California and those in tho grapo-growing 
regions east of tlio Rocky iloiintains sccni to havo adopted ontirely 
different methods of htvndhng th« juieo affair it is first ]>asteuriz«d 
and stored. JLost of tho eastern juices are rod and arc obtained from 
the LabniBca varieties, generally tho Coneord. When tho juice cornea 
from the pro«»es, some manufacturers ste-ain it to removo th« coai'So 
particles and then pour it directly into well-stcrilized bottles; othei-s 
siphon it off the sediment in the coiitaiiici-s in which it is storetl after 
th* flret paslSBurizitt'ien and pour it into pasteuriB#d bottkuB. In 




Flo. 10.— CotSBlncd stmimcr, crusher, and must pump. 



cither ease, tho bottles are securely corked and then I'cpasteurized in 
tho manner sho%vn in figure 11. ITio California juiecs, however, both 
red and white, are made exclusively from Vinifera varieties. They 
are allowed to settle in the origuial containers and are siphoned out 
of these and carefully filtered to make them clear and bright. 

Tho clearing of the juice is sometimes facilitated by fining, or adding 
a small quantity of a substance which coagulates and when settling 
carries down with it the solid matters causing cloudiness in tho liquid. 
Such finings may be applied at tho time of tho first pasteurization or 
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just before tlio final filtration aud bottling. Jii tho latter c;a.st) tho 
juico is (Irawn off tbo settlings iu the coutnincrs, tho fiiiiiigs are addpd, 
Mid the jiiic© again p»8t»uTiz«d into utiior r»c*»i)(!i**l«s. Wlion it 
eleara, it is either bottled directly or first i)asscd tiiroiigh a filter 
(fig. 14), dra\vn, into carefully sterilized bottles, securely corked, and 
th»n re]9fis8t«iiri«ed, a* jftomi ki figure 11. Cmm i«M»t be^ken that 
the final sterilization is not at a higlior temiicrature tlitm the previous 
one; otherwise, solid matter may bo precipitated and tho must 
clouded t^aiji. 

A sim])lo and efRciont form of sterilizer is shown- in diagram fonu 
ill figure 3. It consists of a wooden trough ])rovided with a wooden 
grating -which is rnised 2 inslioe from tlio bottom and on which rest 
tho fdled bottles in wire baskete. Tho trough coiitaijjs wiough water 




Flo. U.— Conltimous paslcviriieT; TS, Sttftin pipe; I/, outlet tor tiot pastfiulsed must; IT, lidet lor 
u.np88*««l«C(l must; If, walrr bath; OuW»t for coeJM piuiteitrlwxl must; r, r, HwiB«fK(Wrs. 

to submerge tho bottles and is kc])t at a tcni])orature of 185° V. hy 
means of a steam coil benoatli the grating. It requires about 15 
minutes for the must at tho bottom of the bottles to reach that 
temperature; for ]>ackagos of other sizes it is necossarj' to make a 
test with a thermometer in order to determine how long it takes for 
the entire contents to reach 185° F. 

To prevent the corks from being expelled cluring sterilization, tJiey 
ai-o either tied down with a strong twine or 'with sojne eontrivaiico 
such as tho cork holder shown on tho bottlee in figure 3. In ordar 
that mold germs may not enter the must through tho corks, eapoeially 
if a poor qualitj' of cork is used, tho necks of the corked bottles aro 
dip])ed in heatad paraffin before putting on tho cai^e, or tho corks 
are sealed down with sealing wax. It is also well to keep tho bottles 
lying on their sides to prevent the corks from drying out. 
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UnflM*moiifee(l grapo juie« ««n be in many ways — in sickness, 
tionviilcsconco, and honltli. It is used in churches for sacramental 
purposes, at soda fountains as a oool, refreshing ihiuk, and in homes, 
hotok, flfntl reBtRtffimta wtJwr m a b^verago or comhin«fl with other 

food in many ways, 'When pro{>- 
crly prepared it pleases the eye by 
its attractive appeararico, the some 
of smell by its fragrant aroma, and 
tho palate by its agreeable flavor. 

This eiToet of iinferinented grapo 
jiiicp on tho human system has 
been studied at tho so-called "grapo 
euros" long in vogue in Europe, 
and has been investigated to a 
slight extent in laboratories. It is 
generally claimed that the consump- 
tion of a reasonably largo quantity 
of unfcrmcntctl grapo juice improves 
digostien, diminishes intestinal fer- 
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12.— Carboys used in storing tho stcrlllied 

JuiM. 
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13. — Aluralnum kettles tor heating cnished 
gr«pes. 



mentation, and results in an increase 
in body weight. It should not bo 
forgotten, however, that the abun- 
dant diet and hygienic methods of 
living practiced at tho grape rasorte 
are largely responsible for the cures 
effected ; but even taking those into consideration, it seems fair to con- 
clude that some of tlio goo<l results may ho attributed to tho fresh juico. 

The nutrients in grapo juice are tho same as m other foods, and as 
tho percentage of water is high, it resembles liquid foods more closely 
than solids. It contains less water, however, than does milk, the 
most common form of liquid nourishment; it has more carbohy- 
drates, largely present in tho form of sugar, and has less protein, fat, 
and ash than milk. Carbohydrates are the principaJ nutritive ingre- 
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clients. Grapo juico as a food is easontially a sourco of energy, 
thorofflre; a*i(l may help to nift-ko ths l>ody fatt«r, though it is of 
slight assistance in building nitrogenous tissu©. Sugars in moder- 
ate quantities are wholesome foods, and grape juice offers thoni 
in a diluted and pmlatabl© form. Mor&ovcr, the »gro&- 
ahlo flavor increases the appetite, which is a considera- 
tion by no moans \inworthy of attention. 

A FEW GOOD RECIPES. 

The following recipes 
prepared with unfcr- 
monted grape juice in 
various ways have been 
thoroughly tested an<I 
found to pioaso the 
taste of many people: 

Ghape Kectar. 

To 1 pint of grape juico add 
tho juice of 2 lemons and 1 
orange, 1 pint of water, and 
1 amall cup of sugar. Serve 
ic6 cold. If served from a 
ljunch bowl, small kKccb of 
lemon and orange add to the 
appearance of the bevera^. 

Drink for Invalids. 

To 2 tttbloflpooutiila of grape 
juice in a wineglass add tho 
beaten, white of one «gg tt»\d 
B little chopped ie», aiidBprtn- 
lile augwr over Iho top. This 
isotton served in sanitariums. 

Gbape Punch. 

Boil together 1 pound of 
sugar and half a pint of water 

until it spins a thread; remo\'o from tho lire and wlien cool add tlio juico of 6 lemons 
«nd 1 quart of grape Juice. Let this stand over night. Serve with plain water, 
Apollinaria wftt»r, or eodei water. 

GiiAPK Sherbet. 

Jlix 1 pint of grapo juice, the juice of 1 lemon, and 1 heaping teas]»ouful of gelatin 
dissolved in boiling water; freeze qvilckly ; add tho bealoTL white of 1 egg when almogt 
frozen. This quantity ia gufticieut for eight jwrsons. 




Fio. 14.— P** (or altkrlt^iag mmt. 



GsAPK Ice Chkam, 



Mix 1 quart of gr»pe juico, 1 quart of cream, 1 pound of stjgar, and the juice of 1 
lemon. Freeze. 
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Syllabuh. 

Mix 1 quart of froHh cream, the whites of 4 eggs, 1 glasa of grape juice, and 2 small 
cups oS powtlcred sugar. Whip half the sugar vrtth the cream, the balance -with the 
•gfgs; mix well; add tho grftjio juice; jwiir over sweetened strawberriee and pinoapploi 
or oranges and b»ti*na». Servo cool. 

Bohemian Cream. 

Mix 1 pint of thick cream and 1 pint f>f grape-juice jelly; pour into small cupt iwid 
set on ice. Servo with lady fingers. 

MISCELL.\NEOUS USES. 

Besides the dishes whoso recipes are given lierc, thore are many 
ot4iors in use, only a few of which can bo enumerated: Grapo Icq, 
grapo lomonadoj grapo water ice, grapo jiiico antl egg, grapo gelatin, 
junket and grttpo jelly, tutti-frutti, grapo float, and grapo soda water. 



